(2) Compact and mobile apparatus for use at the bedside.
(3) Ability to withdraw the source-holders by remote control when one wants to enter the room. (4) Four automatic recordings of the exposure time by four independent counters. Since 1969, we have treated more than 250 patients using the Curietron with no ill effect; one great advantage is that the radiation exposure of the staff is almost zero. As an unanticipated effect, we were surprised to notice a psychological benefit to patients who felt more confident in the quality of their treatment. As a rule patients understood the purpose of the machine and cooperated well in their treatment over the 6 days.
Computer Dosimetry
At the end of the operation X-rays are taken at right angles with a special cassette holder. A curve-reader provides quickly and clearly the anatomic and physical information necessary to 'feed' the computer program (Dutreix & Rosenwald 1970).
The results of the computations appear in two ways: first, numerically, giving the dose received during a 24-hour period to the points of interest (cervix clips, bladder, rectum and pelvic walls). Secondly, graphically, with isodose curves traced in three anatomic planes: sagittal plane, which can be superimposed on the lateral X-ray film; frontal oblique plane, which is determined according to the angle made by the uterine tandem; oblique lymphatic plane, where the trapezoid lymphatic diagram is drawn and the dose to the lymph nodes is plotted. usually being 5-7 days. We attempt to mould our target volume, considering the presumed extent of the lesion; for example, in a patient with a barrel-shaped cervix we leave the vaginal sources for 4 days and the uterine source for 6 days to increase the width of the target volume. Consequently we can build a special lead step-wedge patterned on the shape of the isodose curve, when external radiotherapy is added to the brachytherapy.
In conclusion, our four aims are now achieved, using the four technical improvements; however, it is too early to know the 5-year results and a great deal of work remains to be done to improve our technique. Two facts are in favour of continuing this effort; first, the technique is easy to teach and safer for the patient, and, secondly, the rate of immediate complications (proctitis and cystitis) remains at a low level as expected, and comparable to the old low dose-rate Paris technique. All low dose-rate systems from intracavitary radium to the Cervitron and the Curietron suffer from a common drawback: personnel and other patients receive radiation to some degree. Even when employing sophisticated equipment such as the Cervitron where the nurse can withdraw the sources to the safe at the touch of a button, measurable doses of radiation are received. I would remind you that gynacological radium is the major source of stray radiation in hospitals. This hazard is in practice related to one factorthe dose-rate at which the system operates.
If one uses high intensity sources, times are reduced to minutes instead of a day or days, and so treatment can be given in a protective room, thereby eliminating the radiation hazard. At Charing Cross Hospital we are using the High Intensity Automated After-loading System of Radiation Treatment known as the Cathetron, designed and specified at Charing Cross Hospital and manufactured at Crawley, Sussex, by TEM Ltd. This system has several advantages:
(1) While with the various low dose systems personnel and others are subjected to radiation, nobody suffers a measurable hazard when the Cathetron is used.
(2) Anesthetics: we give three for our system of radium over three weeks; we give none for the Cathetron system, merely pethidine for the nulliparous and the nervous. Because of this and the short treatment times, patients can be and are dealt with on an outpatient basis. Very few have been inpatients.
(3) Because there is no hazard there is no hurry to place the source applicators. One inserts the catheters, and only when they are in the ideal position, as judged by direct vision and by rectal dose readings from monitoring sources, does one cause the treatment sources to be motored from the safe into their respective catheters.
(4) Joelsson & Backstrom (1969) showed that in using packing to lift the vaginal sources off the rectum, there was an average increase of 26 % (50% in 2 cases) in the rectal dose-rate between the beginning and end of treatment. With a short treatment time, a solid perspex spacer can be used to give a constant dose-rate to the anterior rectal wall.
(5) In one case, accurate model reconstruction of the relative positions of the Cathetron sources from 6 consecutive insertions showed there was little change in their positions. Similar reconstruction shows that it is uncommon to achieve and maintain symmetrical and reproducible accuracy with sources which are not firmly stabilized by an external agency. This stabilization can only be tolerated by the patient for a limited period but without it the sources tend to wander.
Mr Liversage deals with the dose-rate and fractionation problems (p 940) and I think you will agree they can be readily solved.
At Charing Cross Hospital, we are in the middle of a trial involving preoperative treatment of cancer of the body and neck of the uterus. We give 3000-3600 rads to Point A with six high dose-rate fractions in 2 weeks, and compare this to 4000 rads with our standard radium technique which has a similar spacial distribution. As judged by vaginal epithelial reactions, a figure of 3300 rads at high dose-rate under the above conditions is equivalent to 4000 rads continuous irradiation with radium over 48 hours. Such survival figures as are available suggest there is little difference in the efficacy of the two dose-rate systems. There is, however, some information of interest relating to the degree of morbidity at operation and afterwards.
Fifty-nine cases were treated with the Cathetron and 43 cases with radium. In both series, there were bodies and cervices in roughly equal numbers. All were treated preoperatively and were generally comparable. Nearly all the cervices were dealt with by Wertheim's operation as were half the bodiesthe remainder had extended hysterectomies.
Cathetron system: Of the Cathetron group, there were 6 instances of morbidity affecting the operation: 3 of excessive bleeding, 2 of adhesions and one vesicovaginal fistula. Postoperative complications included 5 cases of wound dehiscence, one of vaginal wound prolapse and one of pulmonary embolus. One remote complication was an incisional hernia.
Radium system: There was much more trouble with the radium-treated patients. Seven cases of fibrosis caused modification of the intended Wertheim's operation, and 1 case of hemorrhage necessitated ligature of the internal iliac vein. Postoperatively, there were 2 cases of fatal hemorrhage, 2 of deep vein thrombosis, 2 of wound sepsis, 1 of ileus and 1 of intestinal obstruction. There were 7 cases of remote complications: ureterovaginal fistulb 2, pelvic fibrosis 1, urinary stress incontinence 2, lymphocysts 2.
In other words, Cathetron cases developed 13 complications while those treated with radium developed 23. Further work is in progress which may or may not confirm these figures.
